New 2-aminoselenophene-3-carbonitriles and 5-amino-1,3-thiazole-4-carbonitriles were made and reacted with cycloalkanones to give tetrahydroselenolo 
Introduction
Alzheimer's disease (AD) is characterized by a progressive loss of cognitive functions and has been associated with the impairment of the cholinergic system. Currently, therapeutic intervention still mainly involves the enhancement of the levels of the neurotransmitter acetylcholine (Ach) through the administration of acetylcholinesterase inhibitors. Tacrine (5-amino-1,2,3,4-tetrahydroacridine) I (commercial name Cognex ® ) belongs to this category of drugs and was authorized in 1993 for AD therapy. Our object was to look at structural modification of Tacrine which may have beneficial biological effects as enhanced acetylcholinesterase inhibition activity and/or diminished hepatotoxicity. We have described already the synthesis of tetrahydrothieno- [3,2-b] 4 and tetrahydrothiazolo [5,4-b] quinolines VI. 5 ( Fig.   1 )
To extend our library of new analogues of Tacrine, we developed methods to prepare tetrahydroselenolo [2,3-b] quinolines and other cycloalkene-fused selenolo [3,2-e] pyridines VII, and tetrahydro [1, 3] thiazolo [5,4-b] quinolines and other cycloalkene-fused [1, 3] thiazolo [4,5- e]-pyridine VIII (Fig. 1 ).
Figure 1
Results and discussion
Synthesis of 2-aminoselenophene-3-carbonitriles
The precursors of selenoloquinolines and cycloalkene-fused selenolo [3,2-e] pyridines VII are the substituted selenophenes 1. They were obtained in one step in good yields using the method described by Gewald. 6 (Scheme 1) a We found it was not possible to obtain 2-aminoselenophene-3-carbonitriles with R = pmethoxyphenyl or R = p-chlorophenyl even in a two-step synthesis
Synthesis of 5-amino-1,3-thiazole-3-carbonitriles
The precursors of tetrahydro [1, 3] thiazolo [5,4-b] quinolines and cycloalkene-fused [1, 3] thiazolo- [4,5-e] pyridines VIII are the substituted thiazoles 2. They were obtained in one step (Scheme 2) in very good yields using methods described by Freeman and Kim 7 or Hirota et al. To prepare these different compounds, we used Friedländer's reaction. 9 2-Aminoselenophene-3-carbonitriles (1a-c) and 5-amino-1,3-thiazole-4-carbonitriles (2a-d) were reacted with cycloalkanones in dichloroethane in the presence of aluminium chloride. After at least 6 hours of reflux the reaction had come to an end and the expected products (3a-e, Scheme 3, and 4a0-4d2, Scheme 4) were obtained in good or moderate yields depending on the size of the ring of the cycloalkanone used. General procedure to obtain substituted 2-aminoselenophene-3-carbonitriles (1a-c) using Gewald's method 6 (products listed in Table 1 ). The ketone (193 mmol), malonodinitrile (193 mmol), and powdered selenium 193 mg-atom) were dissolved / suspended in ethanol (100 ml).
Diethylamine or morpholine (100 mL) was added and the mixture was stirred and refluxed over ca. 18 h. After cooling to RT the mixture was filtered through Celite and poured into ice-water. The precipitation was collected by filtration, washed with cold water, dried and purified either by recrystallization from isopropanol or by silica gel column chromatography using dichloromethane as eluent. If there was no precipitation, the mixture was extracted with dichloromethane or diethyl ether. The organic layer was separated, dried on anhydrous sodium sulfate and filtered, and the solvent was evaporated to give the product which was then purified. General procedure to obtain substituted 5-amino-1,3-thiazole-4-carbonitriles (2a-c) using the method of Freeman and Kim 7 (products listed in Table 2 ). Aminomalononitrile tosylate (9.2 mmol) was dissolved in anhydrous 1-methyl-2-pyrrolidinone (30 mL). Aryl isothiocyanate (9.2 mmol) was added dropwise while stirring. The mixture was stirred for ca 20 h at 22-24°C under stirring. It was then diluted with 1:1 ethyl acetate / diethyl ether (150 mL), transferred to a separatory funnel and washed with water (2 × 100 mL). The organic layer was separated, dried with anhydrous sodium sulfate and filtered, and the solvent was removed in vacuo. The residue was chromatographed on silica gel with EtOAc / dichloromethane (1:9 to 3:7) to afford the thiazoles. Table 4 ) by Friedländer reaction. Aluminum chloride (17 mmol for the selenophenes 1 and 34 mmol for the thiazoles 2) was suspended in dry 1,2-dichloroethane (10 mL per mmol of aluminium chloride) at RT under Ar. The selenophene or thiazole (10 mmol) and ketone were added and the reaction mixture was heated under reflux for a minimum of 6 h. When the reaction was completed (monitoring by TLC), a mixture of THF / water (2:1) was added at RT and sodium hydroxide was added until the solution became alkaline. After stirring for at least 30 minutes, the mixture was extracted with dichloromethane (3 × 30 mL). The combined organic layers were dried over anhydrous sodium sulfate and solvent was evaporated to give the crude product which was purified by silica gel chromatography using dichloromethane (100%) for the selenopheno derivatives and EtOAc / dichloromethane (1:9 to 5:5) for the thiazolo derivatives. 
2-Amino-4,5-dimethylselenophene-3-carbonitrile (1a

5-Amino-2-(phenylamino)-1,3-thiazole-4-carbonitrile (2a
2,3-Dimethyl-5,6,7,8-tetrahydroselenolo[2,3-b]quinolin-4-amine (3a
